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Mathematics is … 
 
 
 
 
 
 
What is numeracy? 
1990s:   
 
Numeracy accepted as “basic maths”  
(as opposed to “mathematics” >Year 9/10) 
 
(Coben, FitzSimons, & O’Donoghue, 2002, p. 4) 
What is numeracy? 
Johnston, 1994: 
 
“Numeracy is a critical awareness which builds 
bridges between mathematics and the real 
world … In this sense … there is no particular 
‘level' of mathematics associated with 
[numeracy]: it is as important for an engineer to 
be numerate as it is for a primary school child, a 
parent, a car driver or a gardener.” 
 
 
 
 
What is numeracy? 
Coben, 2002: 
 
An individual is "numerate" if they are able 
to judge confidently the type of mathematics 
to employ in a given situation, how accurate 
that mathematics should be, and, especially, 
whether results obtained by using that 
mathematics are meaningful in that 
particular context. 
 
 
What is numeracy? 
 
Tertiary Education Quality and Standards 
Agency Act, 2011 (TEQSA): 
“skill” 
What is numeracy? 
Australian Qualifications Framework (AQF), 
2013 (p.11): 
“generic skill” 
 
“Generic learning outcomes are the transferrable, non 
discipline[-]specific skills a graduate may achieve 
through learning that have application in study, work 
and life contexts. The four broad categories of generic 
learning outcomes recognised in the AQF [include]: 
•  fundamental skills, such as literacy and numeracy”  
  
What is numeracy? 
Australian Curriculum, 2015: 
 
“Numeracy involves students in recognising 
and understanding the role of mathematics in 
the world and having the dispositions and 
capacities to use mathematical knowledge and 
skills purposefully” 
What is numeracy? 
Galligan, 2011: 
academic numeracy  
• “mathematical competence” in the learner’s 
chosen profession;  
• a “critical awareness” both of the mathematics 
itself and of their own mathematical 
knowledge; and  
• “confidence, highlighting its deeply affective 
nature” 
 
What is numeracy? 
Combine Johnston (1994), Coben (2002), Galligan 
(2011): 
 
Numeracy (for higher education purposes) could 
be defined as: 
 
In a given situation, an individual chooses suitable 
mathematics to use, at the appropriate level as 
required by the context, applies the mathematics 
competently and confidently, and ensures that the 
solution fits the situation. 
 
What is numeracy? 
  
? numerical literacy 
 
? a part of literacy 
 
? just one of the academic literacies 
 
? multiliteracies 
 
 
What is numeracy? 
 As Johnston (2002, p. 25) states: 
 
“It is one of the difficulties of tracing the 
history of developments in adult numeracy, 
that its conflation with literacy leaves a 
silence”. 
 
What is numeracy? 
  
2015: 
 
Google asked: 
 “Do you mean literacy?”! 
 
Positioning of numeracy  
in Australian universities 
  
Five (5) out of 37 Australian universities 
mention numeracy in their policies 
 on graduate attributes or qualities 
 
Often seen as part of  
problem-solving or communication 
 
Only two (2) Australian universities  
mention numeracy in its own right 
 
Positioning of numeracy  
in Australian universities 
  
Numeracy support for students in 
universities: 
 
“fragmented, …, ad hoc, limited, or [none]” 
(AALL 2014) 
 
 
Positioning of numeracy  
in Australian universities 
2016:   
 
UTS to introduce compulsory “numeracy” 
course for first year undergraduates 
Arguments, Evidence and Intuition 
• focus on statistical awareness 
How do we measures a student’s 
numeracy? 
? what level? 
 
? what context? 
 
? how to measure confidence? 
 
? WHAT to assess? 
 
? Undergraduate version of NAPLAN?! 
How do we measures a student’s 
numeracy? 
? what about maths anxious students? 
 
? Johnston (2002, p. 62): 
 
“If numeracy is not important in an adult’s 
life then perhaps we do not need to 
measure it, or keep count of its levels and 
distribution in the population”. 
 
How do we measures a student’s 
numeracy? 
BUT 
 
• Numeracy essential for employment and 
safety issues (Johnston, 2002).  
 
• “Individuals with low numeracy skills are 
disadvantaged members of the 
workforce” (Gleeson, 2005, p. 6). 
 
 
 
 
How do we measures a student’s 
numeracy? 
   AND 
• Professional bodies tests  
 
− Board of Studies, Teaching and 
Educational Standards/NSW Institute of 
Teachers 
 
− Nursing and Midwifery Board of Australia 
(through each accredited trainer) 
 
 
 
 
 
University of Wollongong 
January 2014: 
• Call for an “English Language (& Numeracy) 
Policy for UOW” 
 
2015: 
• We now have an English Language Policy 
 
WHY? 
To what height should the numeracy bar 
be raised? 
Please, let us not advocate HSC Maths for 
everyone! 
 
“Let me be clear, this is not about Maths vs. 
English.  This is about the right to not be 
EXTRA miserable in the most painful, boring 
two years of your young life: years 11 and 12” 
(Martin, 2015, p. 1). 
 
To what height should the numeracy bar 
be raised? 
Please, let us not advocate HSC Maths for 
everyone! 
 
“Even students who have studied calculus often 
remain largely ignorant of common abuses of data 
and all too often find themselves unable to 
comprehend (much less articulate) the nuances of 
quantitative inference … it is not calculus but 
numeracy that is the key to understanding our data-
drenched society” (Steen, 2001, p. 2). 
 
Calls for more participation in  
STEM (Science, Technology, Engineering 
and Maths) courses 
BUT 
 
“There’s not much point making something 
compulsory if it’s not actually attractive”  
(Chief Scientist, 2014). 
Support students to develop 
“number sense” rather than 
relying on memorising and rote 
learning 
Confidence is important 
• Teachers 
− anxiety may be transferred to their own 
students 
 
• Nurses 
− drug calculations 
 
• Many professions 
Room for new ways of assessing 
 
• Less reliance on timed examinations! 
 
• Boaler (2015, p. 9) advocates less emphasis on 
speed, more on deep and careful thinking and 
developing numeracy strategies (maths anxiety 
could start in children as young as 5 years old) 
 
• Use of relevant helpful materials (eg student-
created formula sheets) 
? Literacy more important than numeracy? 
 
BUT 
 
?What about funding? 
 
“numeracy appears to be a more potent 
predictor of social and economic outcomes 
such as health, employment, and higher salary, 
compared to literacy” (Tout, 2014). 
 
 
 
What about funding? 
Dyslexia 
 
very well known 
 
in contrast to  
 
Dyscalculia 
 
Vital that all levels of mathematics be well-
funded and well-researched 
SO … 
Could there possibly be a link between  
• the positioning of numeracy by 
Australian universities  
and  
• the acceptance by society of negative 
attitudes and even complacency 
towards mathematics and numeracy? 
 
 
“In mathematics the art of proposing a 
question must be held of higher value 
than solving it” 
(Georg Cantor, 1867) 
 
Music 
 
 
Dave Brubeck Quartet (1959). Take Five on Time Out  
Retrieved from  
https://www.youtube.com/watch?v=vmDDOFXSgAs 
 
(Dave Brubeck:  piano; Joe Morello:  drums; 
Paul Desmond:  saxphone; Eugene Wright:  bass) 
Association for Academic Language and Learning. (2014). Email: Call 
for papers, Numeracy and academic language and learning. (For the SA 
AALL Symposium, to be held during July 2014.) 
 
Australian Curriculum. (2015). Numeracy. Retrieved from 
http://www.australiancurriculum.edu.au/generalcapabilities/numeracy/int
roduction/introduction 
 
Australian Government. (2011). Higher Education Standards 
Framework (Threshold Standards) 2011. [TEQSA].  Retrieved from   
https://www.comlaw.gov.au/Series/F2012L00003  
 
References 
 
References 
 Australian Mathematical Sciences Institute (AMSI). (2014). UTS first to 
make maths compulsory for undergraduates.  Retrieved from 
http://amsi.org.au/2014/12/10/uts-first-make-maths-compulsory-
undergraduates/ 
 
Australian Qualifications Framework Council. (2013). Australian 
Qualifications Framework (AQF). Second Edition January 2013.  
Retrieved from http://www.aqf.edu.au/aqf/in-detail/2nd-ed-jan-2013/  
 
Barrett, R. (Reporter). 2014, September 2. ABC News. Chief scientist 
Ian Chubb unveils ambitious strategy to secure Australia's future 
prosperity. Retrieved from http://www.abc.net.au/news/2014-09-02/chief-
scientist-ambitious-strategy-boost-competitiveness/5711398  
 
References 
Boaler, J. (2015).  Fluency without fear: Research evidence on the 
best ways to learn maths facts.  Reflections 40(2). Available at 
https://www.youcubed.org/fluency-without-fear/ 
 
Board of Studies Teaching & Educational Standards NSW 
(BOSTES). (2015). HSC Examinations. Retrieved from 
http://www.boardofstudies.nsw.edu.au/hsc_exams/ 
 
Coben, D. (2002). Use value and exchange value in discursive 
domains of adult numeracy teaching. Literacy & Numeracy 
Studies, 11(2), 25-35. Retrieved from 
http://search.informit.com.au.ezproxy.UOW.edu.au/documentSum
mary;dn=200300273;res=IELAPA  
 
References 
 
Coben, D., FitzSimons, G., & O’Donoghue, J. (2002). In D. Coben, G. 
FitzSimons & J. O’Donoghue (Eds.), Perspectives on adults learning 
mathematics: Research and practice. Mathematics Education Library, 
Kluwer Academic Publishers.  
 
Galligan, L. (2011). Measuring academic numeracy: Beyond competence 
testing. In J. Clark, B. Kissane, J. Mousley, T. Spencer & S. Thornton 
(Eds.), Mathematics: Traditions and [New] Practices (Proceedings of the 
34th annual conference of the Mathematics Education Research Group 
of Australasia and the Australian Association of Mathematics Teachers). 
Adelaide: AAMT and MERGA, 288-296. Retrieved from 
http://www.merga.net.au/documents/RP_GALLIGAN_MERGA34-
AAMT.pdf  
 
 
References 
 
Gleeson, L. (2005). Economic returns to education and training for 
adults with low numeracy skills. NCVER.  Retrieved from 
http://www.ncver.edu.au/wps/portal/vetdataportal/restricted/publicationC
ontent/!ut/p/a1/lZHLTsMwEEW_psvIE7uxzTI8ihPog6SojTeV4yTU0Lhpa
yrg63GR2CCVwKxmpKM7984giZZIWnU0T8qZrVWb0yzpKgnxlRBDSK
dCUEjYaJ7l4pFASNECSSS1dZ1bo8LqY71fHdZqX1cD6F7LjdFfSoeBZ
0NyYjttKlRQVnJcKxVwiqNgqJkOFG98B5yVYaMrSqhfXvjlcKZi-
JM3j8zELcWXHuFiDJBM8mw0vskJTOlPAC4err0GnqTifhbCXdSjAN8K
v5gsfAp21qaIUP7Ps6R9uf3dzPNuJ2P_ma119ZtDy97XdG3LyXvwkom
PedMu4k8lmAez/dl5/d5/L2dBISEvZ0FBIS9nQSEh/#  
 
 
 
 
References 
 
Johnston, B. (2002). Numeracy in the making: Twenty years of 
Australian adult numeracy. Adult Literacy and Numeracy Australian 
Research Consortium (ALNARC), University of Technology, Sydney 
ALNARC National Research Program 2001-2002 June 2002.  
 
Martin, J. (2015, 26 May).  Compulsory maths and science?  You’ve got 
to be joking Christopher Pyne.  News.com.au. Retrieved from 
http://www.news.com.au/lifestyle/parenting/compulsory-maths-and-
science-youve-got-to-be-joking-christopher-pyne/story-fngqim8m-
1227370221388  
 
 
References 
 
O’Donoghue, J. (2002). Numeracy and Mathematics. Irish Math. Soc. 
Bulletin 48, 47-55. Available from 
http://www.maths.tcd.ie/pub/ims/bulletin/index.php?file=bullind#O  
 
Palmer, S. (2015). The case for providing students with support during 
high-stakes assessment.  Reflections, 40(3), 2-3. 
 
Steen, L. (2001). Mathematics & numeracy: Two literacies, one 
language. The Mathematics Educator, 6(1), 10-16. Retrieved from 
http://www.stolaf.edu/people/steen/Papers/twolits.html  
 
 
 
References 
 
Tout, D. (2014). Buried or not? What’s happened to numeracy? 
Research Developments. ACER. http://rd.acer.edu.au/article/buried-or-
not-whats-happened-to-numeracy  
 
University of Wollongong. (2014). English Language Policy. Retrieved 
from 
http://www.UOW.edu.au/about/policy/alphalisting/UOW187817.html  
 
 
